simulations, single channel recordings. 
140
As in previous Kir2.2 structures, the disengaged Apo-KW/GD structure is closed
141
and non-conducting, due to a steric constriction throughout the HBC region (Fig. 1A,   142 right). The PIP 2 -KW/GD structure ( 178 maximum 6) in the inner cavity. They were also localized near the introduced D178 (on 179 average 3.2, maximum 5) at the HBC gate (Fig. 2C ). K + ion distributions (Fig. 2d left) ,
180
averaged over the entire 2.8 S of simulation, reveal effective energy barriers at the G-181 loop, the HBC and the SF (Fig. 2D ). These barriers are ~3 kcal/mol and 1.9 kcal/mol at 182 the G-loop and the HBC respectively (Fig. 2D, 
245
was ~30% higher than that of WT channels (Fig. 4A,B) , similar to the ~40% higher
246
conductance of KW/GD in the simulations.
247
As representative open state structures, the last snapshots of 1,000 ns PIP 2 -
248
KW/GD and PIP 2 -KW/GD(G) MD simulations are compared to the PIP 2 -KW crystal 
258
A top-down view of these snapshots ( 
319
More interestingly, we observed rigid body twisting and tilting of individual subunit
320
CTDs around their own axes with the pivot at the C-linker of each subunit (Fig. 4D ).
321
These motions likely result from the tight coupling of the CTD to the TM helices and slide 
379
It is important to note that the above interpretation, i.e. that multiple ions can be 380 simultaneously present at a given depth within the pore, is at least superficially 2016) indicates at most two K + ions in the inner cavity (see Supplementary Fig 5) . 
459

Conclusions
460
We have generated mutant eukaryotic Kir2.2 channels in which both known lipid-gating 461 requirements are met and that force channel opening in recombinant channels. Despite 
472
provide key insights to gating and permeation of inward rectifier K channels.
474
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Materials and Methods
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